In this paper, two classes of first-order neutral functional differential equations with periodic delays are considered. Some results on the existence of positive periodic solutions for the equations are obtained by using the Krasnoselskii fixed point theorem. Four examples are included to illustrate our results.
Introduction and Preliminaries
In recent years, there have been a few papers written on the existence of periodic solutions, nontrivial periodic solutions, maximal and minimal periodic solutions and positive periodic solutions for several classes of functional differential equations with periodic delays, which arise from a number of mathematical ecological models, economical and control models, physiological and population models, and other models, see, for example, 1-5 and the references therein.
In 2004, Wan et al. 5 studied the first-order functional differential equation with periodic delays x t −a t x t f t, x t − τ t , ∀t ∈ R, 1.1
where a ∈ C R, R \ {0} , τ ∈ C R, R are ω-periodic, and f ∈ C R × R , R is ω-periodic with respect to the first variable. By using a fixed point theorem in cones, they proved the existence of a periodic solution and a positive periodic solution of 1.1 , respectively, under certain conditions. In 2005, Kang and Zhang 2 used the partial ordering and topological degree theory to establish the existence of a nontrivial periodic solution of 1.1 . In 2010, Kang et al. 1 gave the existence of maximal and minimal periodic solutions of 1.1 by utilizing the method of lower and upper solutions. By means of the continuation theorem of coincidence degree principle, Serra 4 discussed the existence of periodic solutions for the following neutral functional differential equation
where |c| ≤ 1 and τ > 0 are constants. In 2008, Luo et al. 3 employed the Krasnoselskii fixed point theorem to prove the existence of positive periodic solutions for two kinds of neutral functional differential equations with periodic delays
where ω ∈ R \ {0} and |c| < 1 are constants, τ ∈ C R, R , a, b ∈ C R, R \ {0} , f ∈ C R 2 , R , τ, a, and b are ω-periodic and f is ω-periodic with respect to the first variable, Q ∈ C R − , R , and 0 −∞ Q r dr 1. Motivated by the papers 1-5 and the references therein, we consider two new kinds of first-order neutral functional differential equations with periodic delays:
where X {x ∈ C R, R : x t x t ω , ∀t ∈ R}.
1.6
It is well known that X is a Banach space with the norm
It is easy to see that A N, M is a bounded closed and convex subset of the Banach space X.
Lemma 1.1 the Krasnoselskii fixed point theorem . Let Y be a nonempty bounded closed convex subset of a Banach space Z and f, g mappings from Y into Z such that fx gy ∈ Y for every pair x, y ∈ Y . If f is a contraction mapping and g is completely continuous, then the equation fx gx x
has at least one solution in Y .
Main Results
Now we use the Krasnoselskii fixed point theorem to show the existence of positive solutions for 1.4 and 1.5 . 
Sx t ω −c t ω x t ω − τ t ω −c t x t − τ t Sx t ,

which mean that
Using 2.1 -2.3 and 2.5 , we infer that for all x, y ∈ A N, M and t ∈ R
Tx t Sy t t ω t G t, s f s, x s − τ s a s c s x s − τ s ds − c t y t − τ t
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Tx t Sy t
≥ N c 2 M G 2 t ω t G t, s ds − c 2 M ≥ N c 2 M − c 2 M N, 2.9 Sx t − Sy t |c t | x t − τ t − y t − τ t ≤ c 1 c 2 x − y ,f t 1 , s 1 − f t 2 , s 2 < G 1 ε 2 , ∀ t 1 , t 2 , s 1 , s 2 ∈ 0, ω 2 × N, M 2 ,with max{|t 1 − t 2 |, |s 1 − s 2 |} < δ.
2.12
Since lim k → ∞ y k y, it follows that there exists N 1 ∈ N satisfying
In view of 2. 
Tx t − g t a t g t Tx t G t, t ω × f t ω, x t ω − τ t ω a t ω c t ω x t ω − τ t ω −G t, t f t, x t − τ t a t c t x t − τ t ≤ g t a t g t | Tx t | |G t, t ω − G t, t | f t, x t − τ t a t c t x t − τ t
and either 
Examples
Now we construct four examples which illustrate the results obtained in Section 2. Note that none of the known results can be applied to the examples. 
